Nitric oxide inhibition increases aortic wall matrix metalloproteinase-9 expression.
Nitric oxide (NO) may mediate vessel wall remodeling by regulating expression of matrix metalloproteinases (MMPs) and tissue inhibitors of metalloproteinases (TIMPs). This study tested the hypothesis that nitric oxide synthase (NOS) inhibition in whole aortic wall causes increases in cytokine-stimulated MMP and TIMP expression. Cultured infrarenal aortic segments from Sprague-Dawley rats were exposed to increasing concentrations (0, 0.1, 0.5, 1, and 5 mM; n = 6 per concentration) of N(G)-monomethyl-l-arginine (L-NMMA), a known inhibitor of NOS. This was in the presence of 2 ng/ml of interleukin-1beta, a known inducer of NOS, MMP, and TIMP expression. Media nitrate and nitrite (NO(x)) were measured at 72 h using the Saville method. Media MMP activity was measured using gelatin zymography. MMP-2 and -9 protein and mRNA levels were determined by Western blot and reverse transcriptase-polymerase chain reaction (RT-PCR). TIMP activity and mRNA levels were evaluated by reverse zymography and RT-PCR. Data were analyzed using ANOVA. Increasing concentrations of L-NMMA produced a dose-dependent decrease in NO(x) (2214 +/- 405 to 347 +/- 37 ng/mg, P < 0.001). Zymography demonstrated a dose-dependent increase in 92-kDa MMP (pro-MMP-9) activity (P < 0.001) with corresponding increases in pro-MMP-9 protein (P = 0.03) and mRNA levels (P = 0.004). While there was a dose-dependent increase in 72-kDa MMP (pro-MMP-2) activity (P = 0.001), pro-MMP-2 protein and mRNA levels were unchanged. Reverse zymography demonstrated a dose-dependent increase in 29-kDa TIMP-1 activity (P = 0.01), but there was no change in TIMP-1 mRNA levels. NOS inhibition in ex vivo aortic tissue causes a dose-dependent increase in MMP-9 expression and activity. It is speculated that deficiencies of NO in vivo alter MMP and TIMP homeostasis, favoring matrix degradation.